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List of Acronyms 
 
AREMA �t American Railway Engineering and Maintenance-of-way Association 
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CFR �t Code of Federal Regulations 

CFS �t Cubic Feet per Second 
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RCP �t Reinforced Concrete Pipe 

RRP �t Resilient Redevelopment Plan 

SCS �t Soil Conservation Service 

USACE �t United States Army Corps of Engineers 

USGS �t United States Geologic Survey 
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Executive Summary 
The Lumber River and the Jacob Swamp Watershed in Robeson County has a long history of flooding problems. 
In the 1960s the Jacob Swamp Watershed Improvement Plan was developed by the Natural Resources 
Conservation Service (NRCS), formerly the Soil Conservation Service (SCS), to mitigate the flooding issues and 
allow for safer development of the land for commercial, agricultural, and residential uses. These improvements 
included widening and deepening of drainage channels, construction of a levee system along the Lumber River 
that included an earthen berm that connected I-95 to the north to Alamac Road (SR 2289), and operation and 
maintenance plans to maintain the channels and levee system.  

On October 8, 2016 intense rain from Hurricane Matthew began to fall in the City of Lumberton and across the 
Lumber River watershed. This rainfall continued into October 9th and resulted in Lumberton receiving a total of 
approximately 12 inches of rain. This amount of rain likely resulted in widespread localized flooding. In the early 
morning hours of October 10, the Lumber River overwhelmed the sandbagging effort at the VFW Road 
underpass and water from the river began flowing into the area ostensibly protected by the levee system. The 
floodwaters washed out the railroad and overtopped VFW Road resulting in flood water depths of greater than 
four feet in many areas, including at the City water treatment plant. The flooding in the City had several 
contributing factors, including flooding on interior drainage channels and backwater from the Lumber River, but 
the major contributing factor to the devastation was the inflow of floodwater through the VFW Road underpass. 
Investigation of the reach of the levee between I-95 and Alamac Road did not show any signs that the levee was 
compromised in any way. Please note that any elevations referenced in this report are referenced to NAVD 88. 

Mitigation Alternatives 

For this planning level analysis, five mitigation options were investigated. This report includes a discussion of 
each option as well as rough costs and losses that would be avoided during a 1 percent annual chance flood 
were the mitigation option in place. Table 1 shows the results of the analysis. Direct losses include estimates of 
losses based on structural damage and loss of property and contents. Indirect losses include estimates for 
relocation costs, lost income and wages, lost sales, and lost rent. 

Table 1:  Comparison Table for Losses Avoided/ Cost 

Strategy Cost of 
Strategy 

Losses 
Avoided 
(Direct) 

Losses 
Avoided 
(Indirect) 

Direct Losses 
Avoided/Cost 

Total Losses 
Avoided/Cost 

Strategy 1 �t Installation of Flood Gate $      486,500 $   1,913,049 $   3,453,755 3.93 11.0 

Strategy 2 �t Enhancements to Levee $   3,441,500 $   1,913,049 $   3,453,755 0.56 1.56 
Strategy 3 �t Improvements to Interior                            
------------------Drainage Channels $ 19,496,250 $ 15,665,294 $ 39,328,554 0.82 2.82 

     Northern Channels $   7,818,750 $ 15,135,618 $ 39,114,519 1.94 6.94 

     Southern Channels $ 11,191,000 $   2,260,703 $   3,586,517 0.20 0.52 

Strategy 4 �t Diversion of Lumber River $ 68,152,500 $ 13,150,024 $ 65,653,429 0.19 1.16 
Strategy 5 �t Construction of Impoundment 
------------------on Raft Swamp $ 60,306,500 $   7,720,836 $ 31,452,438 0.13 0.52 
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critical locations and features discussed in this report. 
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